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susceptor, in which a ceramic body, the main constituent 
of the wafer susceptor, is free from damages during 
brazing process for fastening a feeding terminal to an 
internal electrode embedded inside the ceramic body 
and during suseceptor usage, and which has prolonged 
lifetime even under usage, at temperatures over 
approximately 500"* C by suppressing the oxidation of 
the internal electrode due to the diffusion of oxygen in 
atmospheric air through the brazing material. 
SOLUTION: To construct a wafer susceptor, a film-like 
internal electrode 4 is embedded inside a ceramic body 2 
which has a wafer loading plane, then a depression 6 is 
filled piecing the internal electrode 4 to fasten a feeding 
terminal 5 on a surface plane other than the wafer 
loading plane of the ceramic body 2, and the feeding 
terminal 5 is fastened to the depression 6 by brazing 
with a brazing material 7 which consists mainty of silver, 
to electrically connect the feeding terminal 5 to the 

internal electrode 4. In addition, a flange 5c is formed at the outer periphery of the feeding 
trminal 5, and the flange 5c is fastened to the surface plane of the ceramic body 2 by brazing 
with the brazing material 7, composed mainly of silver, in which the distance h of the gap 
between the flange 5c of the feeding terminal 5 and the surface plane of the ceramic body 2 is 
set smaller than 50 [xm. 
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wafer susceptor, in which a ceramic body, the 
main constituent of the wafer susceptor, is free 
from damages during brazing process for 
fastening a feeding terminal to an internal 
electrode embedded inside the ceramic body 



and during suseceptor usage, and which has 
prolonged lifetime even under usage, at 
temperatures over approximately 500 deg.C 
by suppressing the oxidation of the internal 
electrode due to the diffusion of oxygen in 
atmospheric air through the brazing material, 
SOLUTION: To construct a wafer susceptor, a 
film-like internal electrode 4 is embedded 
inside a ceramic body 2 which has a wafer 
loading plane, then a depression 6 is filled 
piecing the internal electrode 4 to fasten a 
feeding terminal 5 on a surface plane other 
than the wafer loading plane of the ceramic 
body 2, and the feeding terminal 5 is fastened 
to the depression 6 by brazing with a brazing 
material 7 which consists mainty of silver, to 
electrically connect the feeding terminal 5 to 




the internal electrode 4. In addition, a flange 5c 
is formed at the outer periphery of the feeding 
trminal 5, and the flange 5c is fastened to the 
surface plane of the ceramic body 2 by brazing 
with the brazing material 7, composed mainly 
of silver, in which the distance h of the gap 
between the flange 5c of the feeding terminal 5 
and the surface plane of the ceramic body 2 is 
set smaller than 50 &mu m. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It comes to lay at least one internal electrode under the inside of the body, the 
ceramic which has the installation side of a wafer — Penetrate said internal electrode on the 
front face of ceramic objects other than the above-mentioned installation side, and the crevice 
for attaching an electric supply terminal is drilled in it. It is the wafer supporter material which 
comes to connect an electric supply terminal and the above-mentioned internal electrode 
electrically by carrying out low attachment immobilization of the above-mentioned electric 
supply terminal through the low material which makes silver a subject in this crevice. While 
carrying out low attachment immobilization through the low material which the above-mentioned 
electric supply terminal equips a periphery with a flange, and makes said silver a subject also 
between this flange and the front face of a ceramic object Wafer supporter material 
characterized by setting distance of spacing of the flange of the above-mentioned electric 
supply terminal, and the front face of a ceramic object to 50 micrometers or less. 
[Claim 2] Wafer supporter material according to claim 1 characterized by carrying out low 
attachment immobilization of the ring object which becomes the flange of the above-mentioned 
electric supply terminal from said ceramic object and the ceramics of the same kind. 
[Claim 3] the above-mentioned ceramic — claim 1 whose internal electrode in the living body is 
the electrode for electrostatic adsorption, a heater electrode, or an electrode for plasma 
generating, and wafer supporter material according to claim 2. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Oescriptjon of 0>e Indention] 

(Rdd^of the Invention] the ceramic to which this invcntwn has the InstallaUon side of wafers, 
such as a semi-conducior wafer. - it b related with the wafer supporter material wh.ch 
equipped the inside of the body with internal electrodes, such as an electrode for electrostaUc 
adsorption, end a heater electrode or an electrode for RF generating. 

tD^Siption of the Prior Art) Conventionalty. i" the production process of a semiconductor 
device in ortter to hold a semi-conductor wafer (a wafer is called hereafterj. wafer supporter 
material, such as an electrostatic chucK and a heater built-in susceotor. is used. 
[0003] For exampJe. the top face of the ceramic otyect 52 was made into the installation side 53 
of a wafer and there were some which laid the film-like internal electrode 54 underground .nto 
the ceramic object 52 so that the sectional view of the wafer supporter material 51 general to 
drawir<g 5 might be shown. And if Wafer W is put on the installation side 53. d«-ect current 
^^6it^ is impressed between Wafer W and en internal electrode 54 and electrostaUc adsorptfon 
power is made to discover when using the above-mentioned intennal electrode 54 as an 
electrode for electrostatic adsorption K Wafer W is put on the installation side 53. and alternating 
voltage is impressed and is made to generate heat to an internal electrode 54 when adsorption 
maintenance of the wafer W can be carried out in the installation side 53 and it uses the above- 
mentioned internal electrode 54 as a heater electrode When the wafer W supported to the 
installation side 53 can be heated end the above-mentioned intenwl elecUode 54 is fUrther used 
as an electrode for plasma generating. Wafer W is put on the installation side 53. and when 
impressing high-fi-eauency power between the electrodes for pbsma generating (un-illustratingj 
and internal electrodes 54 which were prepared independently and generating the plasma, the 
various working speed to the wafer W supported to the installation side 53 could be raised. 
[0004] Moreover, the electric supply to the heater electrode 54 laid underground mto the above- 
mentioned ceramic ot«ect 52 As shown in drawtngj . the crevice 56 for attaching the electric 
supply tenninal 55 penetrates said internal electrode 54 on the inferior surface of tongue of the 
ceramic otyect 52. and is drilled in it. The electrically connected thing was in this crevice 56 by 
carrying out low attachment immobilizaUon of the electric supply temiinal 55 of the shape of a 
rod whose outer diameter is about 3-1 0mm through the low material 57 which makes silver a 
sukuect. 
[0005] 

[ProblemCs) to be Solved by the Invention) By the way. in the membrane formation process to 
Wafer W. service temperati*-e suited the inclination which becomes high every year in recent 
years. For example, it sets to the CVD system which covers a metal membrane to up to Wafer 
W and the class of thin film is Ti film and Si02 from W film. The film and WSiX The film etc. 
comes to be used and use by the pyrosphere whose thing whose processing temperature was 
about 400 degrees C until now is 500-850 degrees C is called for. 

[0006] if the wafer supporter material 51 is used by such pyrosphere. in order that [ however. J 
the internal electrode 54 in the ceramic olyect 52 may oxidize and resistance may change — the 



temperature control of Wafer W — it cannot do — becoming — just — being alike — the 
technical problem that it win disconnect occurred. 

[0007] That is. when processing temperature became 500 degrees C or more, the inUmal 
electrode 54 wh«:h becomes easy to cfiffuse in the low material 57 to which the oxygen in 
atmospheric air makes silver a sutuect, and has been exposed to the crevice 56 of the ceramic 
otyect 52 was oxidized. 

[0008) Moreover, if processing temperature became htgk since the thermal stress between the 
ceramic object 52 and the low material 57 and the thermal stress between the ceramic object 52 
and the electric supply temwal 55 would become large, respectively, the technical problem that 
a crack occurred on the ceramic ottiect 52 in connection with the repeat of heating and cooling 
also occurred. And these problems were remarkable in the alumir?wum nitride which is inferior in a 
mechanical strength a Uttle also in the ceramics. 

[0009] carrying out caulking sticking by pressure of an internal electrode 54 and the electric 
supply terminal 55 as other approaches of fixing the electric supply terminal 55 on the other 
hand **** — the electric supply terminal 55 — burning — inserting in — the approach of fixing 
is also proposed — **** (refer to JP.4-104494» — caulking sticking by presstjre — burning — 
inserting in — coming out — dispersion on mamifacture was what lacks in dependability greatly. 
[0010] 

[Means for Solving the Problem] It comes to lay at least one internal electrode under the inside 
of the body. then, the ceramic to ¥*hich this invention has the irutallation side of a wafer in view 
of the above-mentioned teclvucal problem — Penetrate the above-mentioned internal electrode 
on the front face of ceramic ob)«cts other than the above-mentioned installation side, and the 
crevice for attaching an electric supply termir»al is drilled in it. tt is the wafer supporter material 
which comes to connect an electric supply terminal and the above-mentioned internal electrode 
electrically by carrying out low attachment immobilization of said electric supply terminal through 
the low material wrhich makes silver a subject in this crevice. While the above-mentior>ed electric 
supply terminal carries out low attachment immobilization through the low material which 
prepares a flange in a periphery and makes said silver a sutaect also between this flange and the 
front face of a ceramic object, it is characterized by setting cfisUnce of spacing of the flange of 
the above-mentioned electric supply terminal, arwl the front face of a ceramic object to 50 
micrometers or less. 

(001 1) Moreover, by carrying out low attachment immobilization of the ring object which consists 
of said ceramic otyect and ceramics of the same kind, this invention can suppress exfoliation of 
the above-mentioned flange accompanying thermal stress to the flange of the above-mentioned 
electric supply terminal, and can raise er>durance to it further. 

[0012] in addition, the above-mentioned ceramic — as an internal electrode in the living body, it 
can use as the electrode for electrostatic adsorption, a heater electrode, and an electrode for 
plasma generating. 
[0013] 

[Embodiment of the Invention) Hereafter, the operation gestaK of this irrventlon is explained. 
[0014] Drawing .1 (a) is the perspective view showing an example of the wafer supporter material 
of this invention. ar>d (b) is X-X-ray sectiorial view of (a). 

[0015] While this wafer supporter material 1 consists of a ceramic object 2 which carried out 
(fiscoid and makes that top face the installation side 3 of Wafer W. the film-like internal electrode 
4 is laid underground into the ceramic ot^ect 2. and the electric supply to this internal electrode 
4 is energized through the electric supply termrrwl 5 joined to the inferior surface of tongue of 
the ceramic object 2. And if the wafers W. such as a semi-conductor wafer, are put on the 
installation side 3. direct current voltage is impressed between Wafer W and an internal electrode 
4 and electrostatic adsorption power is made to discover If can give the function as an electrode 
for electrostatic adsorption to the above-mentioned interrxal electrode 4, and adsorption 
maintenarwo of the wafer W can be carried out in the mstallatjon side 3. and Wafer W is put on 
the installation side 3. and alternating voltage is impressed and is made to generate heat to an 
internal electrode 4 The fmction as a heater electrode can be given to the above-mentioned 
irrtemal electrode 4. arxl the wafer W supported to the irwtallation side 3 can be heated. 
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Furthermore, if Wafer W is put on the insUlIation side 3. high-frequency power is impressed 
between an internal electrode 4 and the electrode for plasma generating (un-ilkistratrng) 
prepared independently and the plasma is generated The function as an electrode for plasrna 
generating can be given to the above-mentioned internal electrode 4. and the vanous woriting 
speed to the wafer W supported to the installation side 3 can be raised now. 
[0016] As a ceramic object 2 which constitutes such wafer supporter material 1. the ceramics 
which uses an alumina, alumimium nitride, silicon nitride, silicon carbide, boron carbide, and an 
yttrium ah-ninum garnet as a principal component can be used. Also in this, since especially 
alumimium nitride has the corrosion resistance which was excellent to the halogen system 
corrosive gas used as the gas for DEPOJISSHON. or gas for etching, it is suitable as the quality 
of the material which constitutes the ceramic obiecl 2. while it can make small temperature 
nonuniformity on the wafer W which affects process tolerance, since it has the outstanding 
thermal cor>ductivity. . 
[001 7] Moreover, as the quality of the material of the internal electrode 4 laid underground mto 
the above-mentioned ceramic object 2. conductive ceramics, such as refractory metals and 
these alloys, such as a tungsten, molybdenum, and platinum, or WC. and TiN. can be used. Since 
the differential thermal expansion with the above-mentioned ceramic object 2 is small, these 
metals, an alloy, and the conductive ceramics can raise adhesion with the ceramic object 2 at 
the time of manufactiire and use. 

[0018] As shown in drawing 2 . by the way. junction for the internal electrode 4 in the ceramic 
object 2. and the electric supply tenninal 5 While inserting the electric supply terminal 5 of the 
shape of a rod which penetrates said internal electrode 4 on the inferior surface of tongue of the 
ceramic object 2. cfc-ills the crevice 6 for attaching the electric supply terminal 5 m it. and has 
flange 5c in this crevice 6 Between about six crevice of the inferior surface of tongue of the 
ceramic object 2. and flange 5c of the electric supply terminal 5, And while making the low 
material 7 which makes silver excellent m thcnnal resistance a subject respectively mtervene 
between internal-surface 6a of a crevice 6. and point Sa of the electric supply terminal 5 and 
carrying out low attachment immobilization, distance h of the clearance between flange 5c of the 
electric supply terminal 5 end the inferior surface of tongue of the ceramic object 2 is set to 50 
micrometers or less. In addition, with this operation gestalt in order to raise adhesion with the 
low material 7 to internal-surface Ba of about six crevice of the infenor surface of tongue of the 
ceramic object 2. and a crevice 6. the metallized layer 8 which makes silver a subject is formed, 
and the internal electrode 4 exposed to a crevice 6 is electiically connected with the metallized 
layer 8. However, at the time of low attachment, a metallized layer 8 melts into the low matenal 
7. and forms a part of several micrometers - about 20 micrometers low material. Thus, by 
preparing flange 5c in the periphery of the electric supply terminal 5. and joming through the low 
material 7 which makes silver a subject also between this flange 5c and the infenor surface of 
tongue of the ceramic object 2 While being able to enlarge low attachment area and bemg able to 
join the electric supply terminal 5 more finnly Since cfistance from the open air to an internal 
electrode 4 can be lengthened, time amount until the oxygen in atmospheric air diffijses the 
inside of the low material 7 or a metallized byer 6 and reaches an internal electrode 4 can be 
lengthened, and the life of the internal electrode 4 accompanying oxidation can be raised. 
[0019) However, tn a pyrosphere 500 degrees C or more, even if it prepares flange 5c m the 
electric supply terminal 5. since oxidization of an internal electrode 4 cannot fully be suppressed, 
it is important to set distance h of spacing of flange 5c of the electric supply terminal 5 and the 
inferior surface of tongue of the shellac object 2 to 50 micrometers or less. 
[0020] That is. when this artificer repeated the experiment wholeheartedly, he traced [ that the 
diffusion rate of oxygen changes with distance h of the clearance between flange 5c of the 
electric supply terminal 5. and the inferior surface of tongue of the ceramic ot«ect 2 ] 50 
micrometers or less, then a good thing for the distance h of a header and its clearance. Thus, by 
nan-owing the distance h of the clearance between flange 5c of the elective supply terminal 5. 
and the inferior surface of tongue of the ceramic ot«ect 2 to 50 micrometers or less, and 
can-ying out ebi«wtion of the low material 7 or the metallized layer 8 nwre. since the diffusion 
rate of oxygen can be reduced sharply, the life of the internal electrode 4 accompanying 



oxidation by the pyrosf^ere 500 degrees C or more can be raised. 

[0021] Moreover, in draw'mn 2 . it has considered as the structure which prepares a clearance 
between the apical surface in point 5a of the electric swply termirwl 5. and the base of the 
crevice 6 of the ceramic olyect 2, and is r>ot a hard sobering opium pt^y. For the reason, 
thermal stress accompanying a differential thermal expansion can be made for there to be 
nothing at the comer of a crevice 6. the stress cofwentration generated at the comer of a 
crevice 6 can be controlled, and breakage of the ceramic object 2 can t>e prevented. 
[0022] What contained copper in 1 - 20X of the weight of the range to 80 - 99 % of the weight of 
silver on the other hand as k>w material 7 which joins the electric supply terminal 5 to the 
ceramic object 2 is good. It is because Bag-8 (72 % of the weight of silver. 28 % of the weight of 
copper) for which this is corT>^entior»ally used as low material has the melting point as tew as 
about 780 degrees C. so it is inferior to oxidation resistance ¥fhen it will not bear use if 
processing temperature becomes 800 degrees C or more, and there are many copper contents. 
However, in use at the temperature of less than 800 degrees C. Bag-8 is sufftcient. 
[0023] Moreover, if the silver which constitutes the above-mentior>ed tew material 7. and the 
thing which made titanium contain in 0.2 - 20% of the weight of the range as an active meUl to a 
toUl of \0m of the weight of copper are used as the quality of the material which constitutes a 
metallized layer 8. wettability with the ceramic object 2 can be raised and boncfing strength can 
be raised. 

[0024] As an approach of manufacturing such wafer supporter material 1 After carrying out 
addition kneading of a bir»der ar«J the solvent to various ceramic raw materials, creating slurry 
and forming the ceramic green sheet of two or more sheets by tape-forming methods, such as a 
doctor blade method. The laminating of the green sheet of several sheets is carried out. and it 
considers as a green sheet layered product ar>d after laying the conductive paste which forms 
an internal electrode 4 on this front face in a predetcrmirwd pattern configuration, a green sheet 
layered product is formed by carrying out the laminatir>g of the remaining green sheets, and 
carrying out thermoc empress ion bonding so that this conductive paste may be covered. Next 
the ceramic base 2 which comes to lay the film-like internal electrode 4 urKJergrour>d is 
marKifatOured by calcinating at the temperature which cutting can be performed [ temperature ] 
for this green sheet layered product to a predetermined configuration, and can make discoid, 
notlnng. and various ceramics sinter. 

[0025] Moreover, after preparing the disc-like ceramic Plastic solid which comes to lay the 
internal electrode 4 which has a predetermined pattern configuration beforehand as other 
approaches of manufacturing the ceramic object 2. making ceramic powder deposit so that an 
internal electrode 4 may be buried on the front face of this ceramic Plastic solid and pressurizing 
with a press machine, what was cateinated at the temperature which can make various ceramics 
sinler may be used. 

[(X)26) While performing polish processing to the top lace of the ceramic object 2 and forming 
the installation side 3 of Wafer W in it the appropriate back After drilling wfith a drill etc. the 
crevice 6 which penetrates an internal electrode 4 in the inferior surface of tongue of the 
ceramic otyect 2. A metallized layer 8 is formed in internal-surface Ba of about six crevice of the 
inferior surface of tongue of the ceramic object 2, and a crevice 6. By inserting the electric 
supply termirwl 5 which has flange 5c. applying the low material 7 which makes silver a street 
on a metallized layer 8. and heating in an elevated-temperature ambient atmosphere 
predetermined in the condition of having added the load to flange 5c of the electric supply 
terminal 5 It can obtain by carryir^ out teiw attachment immobilization so that the distance h of 
the cleararwse between flange 5c of the electric svpply terminal 5 and the inferior surface of 
tongue of the ceramic object 2 may be set to 50 micrometers or tess. 

[0027] By the way. if processing temperature becomes a pyrosphere 5(X} degrees C or more, it 
will become easy to damage the ceramic object 2 with the thermal stress accompanying the 
differ errtia I thermal expansion between the ceramic object 2 ar>d the electric supply termirwl 5. 
[0028] While having thermal resistance high as the quality of the material of the electric supply 
terminal 5 for energizing to an internal electrode 4 for the reason, what has a coefficient of 
thermal expansion in the range of less than 3 times of the coefficient of thermal expansion of 



http*y/www4.ipdl.nctpi.gojp/cgr-t>in/tran.web.cgi.^e 



2005/09/14 



httpy/www4.ipdIjtcipi.gojp/cgi-bin/tran.web,cgi_qje 



2005/09/14 



* ^JP.l l-22000a> [DETAILED DESCRIPTION] 



5/t1 ✓ 



JP.n-2200O8>^ [DETAILED DESCRIPTION] 



6/1 1 ^—i} 



Mid ceramw otaeet 2 is food Bnd can use b tungsteen. moMwten*^ tantahim. and iron-cobalt- 
nickel alloy (trad© name: covar) as such a metal or an alloy. 

[0029] Stf>ce these metals and alloys have a coefficient of thermal expansion in the range of less 
than 3 times of the coefTicient of thermal expansion (3x tO-6 - 7.8x1 0-6/degree C) of 3 - 7x10- 
6/dccreo C and the ceramic otycet 2 mentioned above, they can mitigBto the thermal stress 
which joTO the ceramic ot«ect 2. Moreover, what is necessary is just to cover heat-resistant 
metal membranes, such as nickel and nickel-chromium. joW, and platinum, with plating 
processing etc. on the front face of the electric supply terminal 5 at the pyrosphere. in such a 
case, since there is a possa»ility that oxidation of the electric supply terminal 5 may be 
progressed and it may become impossble to take a flow. 

[0030] Moreover, if the configiration of the electric siopty terminal 5 has close relation and the 
tfiickness width of face t of flange 5c of the electric supply terminal 5 becomes larger than 
1.0mm. the thermal stress by the differential thermal expansion with the ceramic object 2 wiU 
become large, and a crack wiB generate breakage of the ceramic object 2 in about »x crevice of 
the inferior surface of tongue of the ceramic object 2. However, in less than 0.1mm. bofxfing 
strength is large to less than 10 kgves. and the thickness width of face t of flange 5c fafls. 
[0031] For the reason, the thickness width of face t of flange Sc of the electric supply terminal 5 
is good to be referred to as 0.1 -1.0mm. 

[0032] Moreover, dieHength d of flange 5c of the electric supply terminal 5 has various 
constraint with the pattern configuration of an internal electrode 4 of what can. the more, 
suppress oxidation of an internal electrode 4 the more it excels etc. For the reason, in order to 
acquire the effectiveness in this invention, there should just be die-length d at least 1.5mm or 
more of flange 5c of the electric supply terminal 5. 

[0033] F«-thermore. oven if the outer diameter of back end section K) of the electric supply 
terminal 5 becomes larger than the bore diameter of the crevice 6 of the ceramic ot^ect 2, it 
becomes easy to generate a crack on the ceramic object 2 with thermal stress. If the outer 
diameter of back end section 5b of the electric supply terminal 5 becomes larger [ the bore 
diameter of the crevice 6 of the ceramic object 2 ] than 1.5 times especially, the probalwlity to 
damage will become high sharply. As for the outer diameter of back end section Sb of the 
electric supply terminal 5. for the reason, it is desirable to consider as 1.5 or less times of the 
bore diameter of the crevice 6 of the ceramic object 2. 

[0034] Moreover, as shown in drawing 3 . the ring object 9 set to flange Sb of the electric supply 
terminal 5 from said ceramic object 2 and the ceramics of the same kind may be joined by the 
low material 7 which makes silver a sub>ct Thus, by considering as the structure which puts 
flar^e 5b of the electric supply terminal 5 with the ceramic otyect 2 and the ring object 9. 
deformatjon of flange 5b accompanying a differential thermal expansion is suppressed, the 
exfoliation from the ceramic object 2 can be prevented and oxidation of the resistance heating 
element 4 can be suppressed effectively. In addition, the ceramic object 2 and the ceramics of 
the same kind are ceramics with which the principal component which constitutes the ceramic 
object 2 consists of the same Ingredient. 

[0035] If the wafer supporter material 1 of the invention in this application is used, while being 
able to energize to an internal elecUode 4 In this way more certainly than the electric supply 
terminal 5. without damaging the ceramic object 2 even if it uses it by the pyrosphere 500 
degrees 0 or more, oxidation of an Intennat electrode 4 can be made into the long lasting wafer 
supporter material 1 from the ability to decrease sharply. 
[0036} 

[Example] (Example 1) While preparing the heater electrode built-in wafer supporter material 1 
and 51 using the electric supply terminal 5 equipped with flange 5c. and the electric SK>ply 
terminal 55 without a flange here, respectively The experiment investigated about the life at the 

of ****** was conducted having prepared what changed suitably the distance h of the 
clearance between the inferior surfaces of tongue of the ceramic object 2, and heating each 
wafer supporter material 1 and 51 at the temperature of 850 degrees 0, if it was in the thing 
using the electric supply terminal 5 equipped with flange 5c. 

[0037] The wafer supporter material 1 and 51 used in this experiment carries out addition mixing 



only of a binder and the solvent at the AIN powder which is 99.9\ of purity whose mean particle 
(fiameter is about 1.2 micrometers, and manufactures skjrTy. After fabricating two or more green 
sheets with a thickness of about 0.4mm with a doctor blade method. It lays in the pattern 
ccnfiguration it b indicated to drawing 4 that is also with a screen printer about the paste of the 
tungsten (W) which mixed AIN powder with the front face of the green sheet layered product 
wfoch carried out several sheet lamtna^ng. The laminating of the remaining green sheets Is 
carried out. and they are BO degrees C artd 5QKg/cm2. After carrying out thermocompression 
bondirv by the pressure, cutting was performed and it considered as the disc-Gke green sheet 
layered product. The appropriate back, after carrying out vacuum clearing of this green sheet 
layered product, by calcinattr\g at the temperature of about 2000 degrees C in a vacuum ambient 
atmosphere for 5 hours, the ceramic otuects 2 and 52 made from alumimium nitride which are 
10mm in the outer diameter of 200mm arKi thickness width of face, and come to lay the internal 
electrodes 4 and 54 of the shape of film of about IS micrometers of thickness under the interior 
were manufactured. poKsh processing was performed to that top face. ar^J the installation sides 
3 ar>d 53 were formed in it 

[0O38] And after drOling the crevices 6 and 56 which penetrate said internal electrodes 4 and 54 
in the inferior surface of tongue of the ceramic objects 2 and 52 ar>d forming a metallized layer 6 
in irttemal-surface 6a of 6 or about 56 crevice of the inferior surface of tongue of the ceramic 
objects 2 and 52. and crevices 6 and 56, low attachment immobilization of the electric supply 
termirials 5 and 55 which consist of molybdenum like the structire shown in drawin g 2 and 
<fc^wtn g 5 was carried out using the k>w material 7 and 57. 

[0039] As a configuration of the electric supply terminal 5 used for the structure of drawing 2 , a 
rod-tike structure In addition, nothing. Rirtg-like flange Sc is prepared in the periphery. The outer 
<f8meter of point 5a Srrvn, Die-lerrgth d of 3.5mm and flange 5c 1.75mm. [ the outer diameter of 
back end section 5b ] That whose thickness width of face t of flange 5c is 0.5mm was used, and 
the outer diameter of 3mm and back end section 5b used that whose outer diameter of r>othing 
and point Sa is 3.5mm about a rodHtke structure, respectively as a configuration of the electric 
supply terminal S 1 used for the structure of drawing 5 . moreover, the silver copper low which 
8:2 comes the alloy of silver, copper, and titanium out of silver and copper comparatively by the 
weight ratio at the k>w material 7 and 57. and it comes to contain was used for the metallized 
layer 6, and low attachment immobilization was carried out at the temperature of 950 degrees C. 
respectively. 

[0040] And it was left in the condition of having energized for the electric supply terminals 5 and 
55 of each wafer supporter material 1 and 5 1 . arrd having made 850 degrees C generating heat, 
and time amount until en open circuit of the internal electrodes 4 and 54 accompanying oxidation 
takes place was measured. Each result is as being shown in TaWe 1. 
[0041] 
(table 1] 



[0042] ft became impossible consequently, to make that whose distance h of the clearance 
between flange Sc of the thing which does not have a flange in the electric supply terminal 55 of 
Sample A, and the electric supply terminal 5 of Sample B, and the inferior surface of tongue of 



httpy/www4.ipdl.ncipi.gojp/cgi-bin/tran_wcb.cgi.^e 



http://www4.ipdl.ncipi.gojp/cgi-bln/tran_web_cgi_piie 



JP.n-220008A [DETAILED DESCRIPTION] 



JP,11-220008,A [DETAILED DESCRIPTION] 



the ceramic object 2 is 1 50 micrometers generate heat within 10 hours. Then, when the low 
attaclvnent joint was c*served. the open circuit had occurred by oxidation of an Internal 
electrode 54. 

[0043] Moreover, the internal electrode 4 oxidized ar>d disconnected that whose distarKie h of 
the clearance between Samples D of that vrfwse distance h of the clearance between Samples C 
is 100 micrometers is 80 micrometers within 100 hours within 1000 hours, respectively. 
[0044] On the other hand, even if no less than 1000 hours continue making that whose distance 
h of the cle8rar>ce between flange 5c of the electric supply terminal 5 of sample E-G and the 
irtferior surface of tongue of the ceramic object 2 is 50 micrometers or less generate heat at 850 
degrees C. the open circuit by oxidation of an internal electrode 4 Is not seen, but was able to 
be made to generate heat good. 

[0045] TNs result shows raising 50 micrometers, then a life sharply in the distance h of the 
clearance between that flange 5c and inferior surface of tongue of the ceramic object 2, awhile 
preparing flange 5c in the electric supfrfy terminal 5. 

[0046] Next. It sets to the wafer supporter material 1 using the electric supply terminal 5 which 

has flange 5c. (Example 2) After performing the thermal cycling test which prepares at a time 30 

things which changed the relation between the bore diameter of the crevice 6 of the ceramic 

object 2. and the path of back end section 5b of the electric supply terminal 5. and repeats 

heating and cooling among 850 degrees C from ortfinary temperature (25 degrees C) 50 times. 

The electric supply terminal 5. the low material 7. and a metallized layer 8 were melted with the 

rtltric acid, and the experiment which investigates the existence of breakage of the ceramic 

object 2. respectively was conducted 

[0047] Each result is as bwig shown in Table 2. 

[0048] 

[Table 2] 
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^li:^^ISESn-C«&. 

[0049] Consequently, it turns out that the breakage probabiBty of the ceramic object 2 becomes 
large as the outer diameter of back end section 5b of the electric supply terminal 5 becomes 
larger than the bore diameter of the crevice 6 of the ceramic otyect 2. And breakage of the 1 .5 
or less times, then the ceramic object 2 of the bore diameter of the crevice 6 of the ceramic 
object 2 was not seen in the outer diameter of back ef>d section S> of the electric supply 
termirul 5. 

[OOSO] Therefore, the outer diameter of back end section 5b of the electric supply terminal 5 is 
understood [ of the bore diameter of the crevice 6 of the ceramic object 2 / 1.5 or less times, 
then 3 a thing. 

[0051] (Example 3) While preparing at a time 31 wafer supporter material 1 further equipped with 
the electric supply terminal 5 which changed the thickness width of face t of flange 5g, 
respectively, among these investigating the bonding strength of the electric supply termirul 5 to 
one wafer supporter material 1 each After performing the thermal cycling test which repeats 
heating and coding among 850 degrees C from ortfinary temperature (25 dep-ees C) 50 times 
about the 30 remaining pieces, the electric supply terminal S. the low material 7, and a metallized 
layer 8 were melted with the nitric acid, and the experiment which investigates the existertce of 
breakage of the ceramic object 2, respectively was con<hK;ted. 
[0052] Each result is as being shown in Table 3. 
[0053] 
(Table 3] 
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[0054} ConsoquenOy. it turns out that bondtns strenith can be raised as th« thickness width of 
face t of ftonse 5c of the electric suppty terminal 5 becomes thick, sample No.25 [ however. ) — 
Kke — the thickness width of face t of flange 5c of the electric suppty terminal 5 — 0.05mm — 
bonding strength — 2kgf(s) — there is nothiig — sample No. — when the thickness width of 
face t of flange 5c of the electric supply terminal 5 became thicker than 1mm like 30 and 31. 
what a crack generates on the ceramic otyect 2 was seen. 

[0055] Therefore, the thickness width of face t of flange 5c of the electric supply terminal 5 has 
a good thing in the range of 0.1 -1.0mm. 

[0056] (Example 4) To next, flange 5c in the electric supply tcmunal 5 of the wafer sioporter 
material 1 of the sample E of Table 1. and this wafer supporter material 1 h prepares at a time 
30 things vvfwch carried ovrt kw attachment immobilization of the ring otaect 9 which coruists of 
the same nature ceramics of alumimiuni nitride as the ceramic ottiect 2 like *"_a_wwjg^. . 
respecth/ely. After performing the themwl cycling test vrfwch repeats heating end cooling for 
these wafer supporter material I among 850 degrees C from ordinary temperature (25 degrees 
C) 2000 times, the electric supply terminal 5. the low material 7. and a metallized layer 8 were 
melted with the nitric acid, and the experiment vrfiich investigates the existence of breakage of 
the eeramie object 2. respectivcty was conducted. 

[0057] CoTYsequently. in the wafer supporter material 1 without the ring object 9, aHhou^ the 
open circuit of the resistance heating element 4 occurred in 15 pieces among 30 pieces, in the 
wafer supporter material I which has the ring otaect 9, an open circuit of the resistance heating 
element 4 was not seen at all. 

[0058] This shows that it is better to establish the ring object 9. 

[0059] (Example 5) Next the experiment which investigates the electric supply tenminal 5 about 
the bor>ding strength when carrying out km attachment immobilization on the ceramic object 2 
made from alumimium nitride was corxiucted using the tew material 7 containing the stiver which 
changed the presentation. 

[0060] In addition, during use. since the wafer supporter material 1 was not added, the big load in 

addition to the setf^eight of the electric supply terminal 5 made it possible [ use ]. when the 

k>ad of 1 or more kgves could be borne. 

[0061] Each result is as being shown in Table 4. 

[0062] 

CTable 4] 
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raise the soak nature of a wafer if precision can improve a wafer adsorption maintenance in a 
pyrosphere if the internal electrode of wafer supporter material is used as an electrode for 
electrostatic adsorption for the reason, and an interrul electrode is used as a heater electrode, 
and being able to raise various working speed, these properties can be acquired over a long 
period of time. 



[Translation done.] 
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[0063] Corisequently. first, it turns out that borxJmg strerxgth can be raised, so that there are 
many silver content*. However, it was not able to be made to join, when wettability with the 
ceramic objoct 2 worsened end did rwt contain copper like sample No.39. if a copper content 
became less than 1 % of the weight, moreover — reverse — sample No. — when the copper 
content became larger than 20 % of the weight like 32 and 33. teruile sUength was not able to 
satisfy 1 or more kgves. 

[0054] Therefore, it turns out that what contained silver 80 to 99% of the weight, and contained 
copper in 1 - 20% of the weight of the range is good as low material 7. In addition, although the 
examine 5 showed what added the titanium wfuch is an active metal to 1 00 % of the weight about 
silver and copper 5% of the wei^ this active metal was able to obtain good bor>ding strength, 
when having added stiver and copper in 0.2 - 20% of the weight of the range to 100 % of the 
weight. 
[00S5] 

[Effect of the Invention] It comes to lay at least one internal electrode under the inside of the 
body, as mentioned above, the ceramic which has the installation side of a wafer according to 
this invention — Penetrate the above-mentioned internal electrode on the front face of ceramic 
objects other than the above-mentioned installation side, and the crevice for attaching an 
electric supply terminal is drilled in it. Low attachment immobilization of said electric supply 
terminal is canned out through the low material which makes silver a si^ect in this crevice. It is 
the wafer supporter material which comes to corvtect this electric supply terminal ar>d an 
internal electrode electrically. While carrying out low attachment immobilization through the low 
material which prepares a flange in the periphery of the above-mentioned electric stipply 
terminal, and makes said silver a sutyect also between this flange and the hwt face of a ceramic 
object Even if put to a pyrosphere 500 degrees C or more by having sot distance of spacing of 
the flange of the above-mentioned electric supply terminal, and the front face of a ceramic 
object to 50 micron>eters or less, while the above-mentioned electric supply terminal is firmly 
joinable Since it can suppress that the oxygen In atmospheric air diffuses the inside of low 
material and oxidation of the internal electrode exposed to the crevice of a ceramic object can 
be suppressed, long lasting wafer supporter material can be offered in a pyrosphere. 
[0066] Moreover, while this invention sets thickness width of face of the flange of the above- 
mentiorwd electric supply terminal to 0.1 -1.0mm The path of the back end section of an electric 
supply terminal is made into 1.5 times of the bore diameter of the crevice of a ceramic object. 
Since low attachment of the ring object which furthermore becomes the flange of an electric 
supply terminal from a ceramic object and the ceramics of the same kind was carried out the 
breakage of a ceramic object and the oxidation of a resistance heating element accompanying 
thermal stress can be prevented, and the endurance of wafer supporter material can be raised 
further. 

[0067] If an internal electrode is further used as en electrode for RF generating, while it can 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the perspective view showing an example of the wafer supporter material of 
this invention, and (b) is X-X-ray sectional view of (a). 

[Drawing 2] It is the sectional view which expanded the A section of drawing 1 (b), 
[ Drawin g 3] It is the sectional view showing other electric supply structures in the wafer 
supporter material of this invention. 

[Qr§wing..4] it is the mimetic diagram showing the pattern configuration of an internal electrode. 
[Qjcaw'JQg^] It is the sectional view showing the conventional wafer supporter material. 
[Drawing 6] It is the sectional view which expanded the B section of drawing 5 . 
[Description of Notations] 

1 — Wafer supporter material 2 — Ceramic object 3 — Installation side 4 — Internal electrode 

5 — Electric supply terminal 5a — Point 5b — Back end section 5c — Flange 

6 — Crevice of a ceramic object 7 — Low material 8 — Metallized layer 
W — Wafer 
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